Introduction: There is increased interest in transitioning to a "learning health care system" (LHCS). While this transition brings the potential for significant benefits, it also presents several ethical considerations. Identifying the ethical issues faced by institutions in this transition is critical for realizing the goals of learning health care so that these issues can be anticipated and, where possible, resolved.
Introduction
Recently, there has been increased interest in the "learning health care system" (LHCS). Defined by the National Academy of Medicine (NAM; formerly the IOM) as a system in which "science and informatics, patient-clinician partnerships, incentives, and culture are aligned to promote and enable continuous and real-time improvement in both the effectiveness and efficiency of care," 1 the LHCS promises to speed the translation of research to improve patient care.
While this transition brings the potential for substantial benefits, it also presents several ethical considerations. In particular, integrating research with clinical practice challenges a longstanding paradigm in research ethics, codified in the Federal Policy for the Protection of Human Services (generally known as the "Common Rule"), that views research and clinical practice as unique and independent endeavors. 2 Efforts to substantially enhance the integration of research with clinical care thus raise concerns regarding ethics and regulatory oversight. For example, debate exists regarding whether and when review by an institutional review board (IRB) and patient informed consent should be required for "learning activities," including quality improvement (QI) and research on standard medical practices, such as comparative effectiveness research (CER). 3, 4, 5, 6 While ethical oversight can help ensure the protection of individuals as patients and research subjects, it has been criticized for creating logistical and regulatory hurdles that may, paradoxically, stymie efforts to improve patient care. 7 Other aspects of the LHCS may create additional ethical challenges. For example, achieving continuous and real-time improvement often relies upon collecting and analyzing vast amounts of patient data, raising potential issues for privacy and data security. Further, comparative studies may reveal that one therapy is marginally more effective but considerably more expensive than another, raising concerns that patient trust may be undermined if patients perceive learning activities as primarily aimed at cost control, rather than at improving quality. 8, 9 Finally, this transformation occurs against the backdrop of a broader shift toward patient engagement, requiring health systems to examine whether and how patients should be involved in decision-making about which learning activities should be introduced and how they should be conducted.
Identifying and understanding the ethical issues faced by institutions in the transition toward LHCS is critical for realizing the goals of learning health care so that these issues can be anticipated and, where possible, ameliorated or resolved. In partnership with the NAM's Leadership Consortium for Value and Science-Driven Health Care (LCVSHC), we interviewed leaders from United States health care systems thought to be at the forefront of the transition to learning health care. Our goal was to understand their transition toward becoming an LHCS, and to identify the ethics and regulatory challenges they have faced along the way.
In this paper, we describe the ethical issues associated with transitioning to an LHCS model, as understood by health care system leaders. Hearing what these leaders have confronted, as well as how they have responded, may be valuable to other institutions as they consider moving toward becoming an LHCS.
Methods

Sample Selection and Recruitment
We used purposive sampling to recruit respondents, targeting institutions considered to be at the forefront of the transition toward an LHCS. We sought to include the perspectives of individuals with different institutional responsibilities-including clinical and executive leadership, as well as those from operations, research, strategy, and QI.
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Note: Self-reported data from respondents about their primary role within their institution.
Colleagues from NAM proposed candidate institutions and respondents, drawing from lists of attendees and speakers from NAM meetings relevant to the topic of learning health care. Additional target respondents were identified by several "thought leaders" (experts) associated with the LCVSHC. Invitation letters were sent from NAM, and described both the project and that it was being conducted by colleagues at the Berman Institute of Bioethics.
Study Procedures
We conducted hour-long, semistructured telephone interviews with institutional leaders at 25 health care institutions. One of the authors (SM) led the interviews, using detailed interview guides (available from the authors on request), which focused on two broad areas: (1) the origin and implementation of the transition toward an LHCS model, and (2) the ethics and regulatory issues encountered in this transition. In this manuscript, we report on the ethical issues identified by health system leaders. All interviews were audio recorded and transcribed. The Johns Hopkins Bloomberg School of Public Health Institutional Review Board classified this project as non-human subjects research.
Analysis
We took an integrated approach to developing the coding structure. 10 A priori codes, drawn from our interview guide, served as the organizing framework for our analysis. One investigator (SM) reviewed all transcripts for accuracy, and to identify subthemes. Subthemes were grouped within the main a priori codes to develop our codebook, which one investigator (SM) then applied to all transcripts-using the NVIVO10 software package. Memos were written for each a priori code, describing each subtheme and its frequency, and presenting quotations exemplifying those themes. Another author (NK) then reviewed the memos. Any differences of opinion about the meaning of specific quotations were discussed and resolved through an iterative process of discussion and comparison to the raw data.
Results
Sample Characteristics
We conducted 25 interviews between October 2014 and February 2015, involving a total of 29 institutional leaders. Most interviews were with one institutional leader, but a few respondents requested the involvement of 1-2 additional colleagues from the same institution. The sample included institutional leaders whose key responsibilities included quality and safety, research, clinicians, operations, overall leadership (CEO), and strategy (Table 1) . A list of participating institutions is provided in Table 2 . 
Ethical Challenges
Collectively, respondents described seven ethical challenges associated with the transition toward a model of learning health care (Table 3) . Three of these challenges responded directly to issues we raised in our interview questions: (1) ethical oversight of learning activities, including determining which activities required IRB review, and the impact of IRB review requirements on their ability to learn; (2) transparency to patients about learning activities; and (3) the potential tensions between improving quality and reducing costs. Four additional topics were raised independently by our respondents: (4) ethics of data sharing and data management, (5) lag time between discovery and implementation, (6) transparency to patients about quality, and (7) the ethics of randomization for care and QI initiatives. Below, we present detailed description and illustrative quotations for each theme.
Ethical Oversight of Learning Activities
Issues related to IRB review were the most common type of issue described by our respondents.
Respondents from 16 institutions referenced challenges in determining which of their learning activities should go to an IRB and which should instead be considered part of health care operations, including QI initiatives. Among these institutions, some described their institution as having developed consistent internal definitions or processes to distinguish between activities, while others said they were taking steps to achieve such internal consistency, such as developing criteria for use across all IRBs within the system.
Respondents described their approach to distinguishing activities that require IRB review from those that do not as generally involving consideration of two interrelated distinctions: (1) clearly we're doing research when there's a plan to do systematic collection of data for the purpose of dissemination of information. When we're doing systematic collection of data for the purposes of evaluating our internal processes, that's not research.
These respondents also emphasized intent to publish as a key criterion in determining whether they thought current policies and practices required IRB review, even if an activity's primary aim was to improve internal quality rather than to test a new approach. One respondent attributed this as being motivated, at least in part, by a desire to sidestep objections from journal editors who insist upon IRB approval, even for activities that do not constitute human subjects research:
technically an IRB isn't really necessary because it's already a limited data set and all the user is going to get is a totally de-identified data set. But I want to make sure that our researchers do not get caught up with journal editors saying: "where was your IRB approval." Table 3 . Ethical Challenges
Ethical Challenge Description Of Issue Ethical Oversight of Learning Activities
Distinguishing which learning activities should go to an IRB.
Transparency to Patients about Learning Activities
Determining whether and how to disclose information to patients about ongoing learning activities.
Potential Tensions in Improving Quality and Reducing Costs
Concern that moving toward continuous learning is not always in the financial interest of institutions.
Ethics of Data Sharing and Data Management
Potential implications of sharing electronic data upon patient privacy.
Lag Time Between Discovery and Implementation
Recognition of shortcomings of current system in both identifying and implementing evidence-based practices.
Transparency to Patients about Quality
Determining whether and how to inform patients about underperforming providers or groups.
Ethics of Randomization for Care and QI Initiatives
Concern that randomizing individuals to the placebo arm might fail to provide them with potential benefits.
Some respondents characterized issues related to IRB review as delaying learning activities, or even preventing some projects altogether. Eleven participants described IRB review and the federal guidelines governing human subjects research as processes that could, in their words, "hamper" or "chill" learning. One respondent attributed this to a mismatch between IRB regulations (as governed by the Common Rule) and the needs of modern health systems:
[I]n general, the standard Office of Human Research Protections [OHRP] guidelines are really designed…to regulate formal clinical trials.
Obviously, a lot of the work that we do here fits into the QI umbrella or is using existing data in retrospective study designs. I think…what IRBs are hampered by is their guidelines haven't caught up with health systems' needs in those areas yet. So I think that's just a general thing all IRBs face.
Another respondent made a similar observation, noting that existing protections for human subjects "may not be aligned with some of the research activities that need to move forward." The result of this misalignment, according to the respondent, was that some projects were getting "shifted into QI," which limited the likelihood that the results would be shared with others.
Several respondents described using a variety of strategies to navigate this challenge, including streamlined review mechanisms or alternatives to IRB review for ethical oversight of learning activities. Examples included having an IRB chair review protocols to determine appropriateness for full IRB review, using a separate working group to review nonclinical uses of patient data, and obtaining a waiver of informed consent for minimal risk research. While some respondents described satisfaction with expedited or alternate review mechanisms, others noted that alternatives were not necessarily without challenge. For example, one respondent noted that applying for exempt status from the IRB could be burdensome:
You have to fill out the whole 13-page form to do it. It's electronic now but it's still a bit painful. I've tracked it-it's about eleven man-hours to do an exempt submission in terms of getting everything together, loading it, waiting. We'll get usually a "yeah you're exempt" in about twoand-a-half weeks which-that's burdensome!..
[W]ho has a day-and-a-half to put together [an IRB application]that we all know darn well that it's exempt.
Transparency to Patients about Learning Activities
Four respondents described facing challenges in determining whether and how to disclose information to patients about ongoing learning activities within their health systems. For example, while activities deemed as research typically require patient notification and consent, patients are traditionally not told about many other uses of their data. As explained by one respondent: "[We] use our patients' data for all sorts of purposes, from comparative effectiveness research to operational interventions-when do patients deserve to know?" Another respondent offered a similar observation:
[S]ome of the biggest challenges that we're facing…have to do with actually figuring out a way to disclose to patients in better ways than we do now that they are part of a learning health system…what we would like to do is be in a position so that patients and families understand that data are used for learning as part of QI… Right now it's just embedded in HIPAA forms that nobody reads.
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A third respondent reflected on the challenges of communicating learning activities to patients, particularly when those activities are targeted toward implementing evidence-based care practices, which many patients may assume are already occurring: "all we're doing is assuring that the care that we were supposed to be doing was actually happening, and so I'm not sure what you tell the patient then."
A fourth described a different challenge related to messaging, noting the following:
people want to feel like they've got the support of an integrated system but they don't want to feel like they're being treated like a number. They want to feel like they're being treated like an individual. So that kind of messaging would be tricky and I've not really given it a lot of thought.
Four institutions described existing mechanisms within their systems to inform patients about learning activities. For example, one respondent described building patient awareness of a large, pragmatic clinical trial through placing informational posters in patient rooms. Another respondent described including community representatives on the patient safety committee, and posting informational posters within the hospital cafeteria about ongoing efforts to improve patient safety within the hospital. However, deliberate efforts to inform patients were generally limited, both in prevalence and in scope. Two respondents referenced including language about ongoing learning within general clinical consent forms, but both conveyed skepticism about whether patients currently noticed this information.
Potential Tensions in Improving Quality and Reducing Costs
During the interviews, several respondents noted that the LHCS could provide a "win-win,"
improving quality while reducing costs. However, 14 respondents shared insights about the potential for tensions between quality and efficiency, acknowledging that moving toward continuous learning is not always in the financial interest of institutions. Several of these respondents attributed this to misaligned incentive structures within fee-forservice medicine. As one respondent explained:
we're still on a fee-for-service [model] primarily, so the more we improve our outcomes, the more we're actually hurting our bottom line. And it's always been like that…You want to do the right thing, but when you look at the bottom line, it's like, "Wow, how do you really survive in a value based system?"
Despite these challenges, our respondents emphasized that quality should be the first priority. Five respondents noted the importance of the institutional mission in decision-making about quality and cost. As one respondent described in the context of a program aimed at reducing hospital length of stay:
From a commercial perspective, it's a big loss. But then you get back to what's the right thing, and the right thing is to cut length of stay if you can. It's not good for patients to hang out in the hospital unnecessarily…I guess I'm lucky I work at an organization that's really about the mission. We used to do DVT [deep vein thrombosis] scans before we put patients on DVT prophylaxis…So we used to scan to make sure you didn't have a clot. And we said that's not evidence-based practice. It delays implementation of that prophylaxis and it was a big revenue loss to do that but we did it because [scanning] wasn't the right thing to do. So I feel very fortunate I work at a place that does the right thing.
Ethics of Data Sharing and Data Management
Eleven respondents described challenges associated with data sharing and data management. Most commonly, respondents framed issues related to data sharing as being a regulatory issue, rather than emphasizing ethical concerns. For example, several respondents referenced concerns about violating the Health Insurance Portability and Accountability Act (HIPAA) when sharing patient data across institutions. However, four respondents explicitly linked concerns about sharing of electronic data to ethical issues involving patient privacy.
These respondents characterized privacy as being potentially in tension with other desired values, including efficiency of research, integration of care delivery, and ultimately, improving quality of care. For example, one respondent described his institution's concern for patient privacy as making the institution reluctant to permit researchers to use email to recruit patients, despite researchers having email addresses through their clinical operations. To the respondent, this reluctance reflected the "nature of the disconnect between the clinical enterprise and the research enterprise," a disconnect that ultimately "stifle[s]" efforts of investigators.
Another respondent characterized privacy as being in tension with integrated care:
there's so many barriers to integrated care, based on who can share what information… we're all for protecting individual privacy, but we've made it so arduous that it's very hard to create integrated models.
A third respondent referenced the influence of public understandings of privacy and data ownership as shaping the debate over privacy within the LHCS:
our country has this sort of overly zealous sort of privacy imperative…In other countries, the data created is a by-product, and to share is considered a common good. Because, after all, the common wealth paid for your care. And given that the government pays for nearly 70 percent of healthcare in America, it would say that there should be a whole lot more opportunity for liberating [the data].
One respondent observed that provider competition could be in tension with data sharing:
[There is] a massive amount of big data that's out there. We all have it. We're all trying to tap into it to better care… It's just so complicated when…all of our folks that we're learning from, our partners, we're also competing with. And that dynamic sometimes-the message is "you have to collaborate more" but really we're a business and we're competing…
Lag Time Between Discovery and Implementation
Two respondents identified the obligation to implement evidence-based practices as being a central ethical issue for the LHCS. As described by one respondent in reference to an evidence-based approach for reducing hospital-acquired infections: we do that." The time from when that result is deciphered from whatever study was being done to how soon it actually gets applied to patients, and to the extent that sort of the traditional research infrastructure that's in place lengthens that time from when we've actually discovered something to when it actually impacts patient care patterns, I think that's an ethical issue.
Transparency to Patients about Quality
An additional ethical issue identified by two respondents involved decisions about how to use information about providers or groups that are underperforming, either compared to others within their system or to external competitors. Two respondents described difficulties about deciding whether institutions should disclose to patients that their care would likely be better with another clinician, either within the system or at a competing institution. As described by one respondent:
if there are five cardiovascular surgeons in your hospital and two of them are outstanding or two of them are okay and one of them is soso, and I come to your hospital to have my coronary bypass surgery, will you as a hospital tell me to only take the first two? I would bet you almost nobody has built into their system the willingness to tell people, "I wouldn't let [Doctor X] operate on me."
According to this respondent, such decisions are the "the biggest ethical and moral issue we face," in health care. Another respondent invoked a comparison to the movie Miracle on 34th Street to make a similar observation regarding disclosure of quality and transparency. The respondent referenced a scene in which a department store Santa Claus directs families to competitor stores if the price or quality for a product is better elsewhere. In the movie, this disclosure promoted business by enhancing consumer trust. In health care, however, the respondent noted, "we're not there yet."
Ethics of Randomization for Care and Quality Improvement (QI) Initiatives
Finally, one respondent described traditional approaches to evaluation, particularly randomized controlled trials, as presenting potential ethical challenges for learning health activities. Specifically, this respondent expressed concern that randomizing individuals to the placebo arm of a QI trial might fail to provide individuals with potential benefit. As described by this respondent in the context of considering an RCT for care management for an at-risk population: "if you've engaged somebody and you really understand them, and you understand that you can help them, at some point, do you hit the button and say, 'Oops, I'm sorry, you randomized out. We can't help you. See you later."
Discussion
The current United States health system has been described by the NAM as one characterized by "missed opportunities, waste, and harm."
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From this perspective, transitioning toward a model of learning health care is a moral imperative. Nevertheless, individuals at the forefront of this transition highlight some ethics challenges along the way.
Ethical Oversight of Learning Activities
The experiences of our respondents provide key insights for contemporary efforts to ensure that systems for ethical oversight are aligned with the goals of LHCS. 2, 3, 12, 13 In particular, our findings suggest confusion persists about when learning activities need to be submitted to an IRB as systems enhance integration between research and practice. This confusion is consistent with concerns voiced previously in the literature, 14, 15, 16, 17 as well as in a recent empirical study by Whicher et al., 18 who found that professionals responsible for QI and CER experience challenges related to ethical oversight of these activities, particularly in determining which aspects of activities constitute research, and which are practice. These issues suggest a mismatch between existing regulatory guidelines of the Office of Human Research Protections (OHRP)-developed in the 1970s in response to significant ethical scandal-and the oversight needs of the LHCS.
A recent proposal by the United States Department of Health and Human Services (HHS) to amend regulatory guidelines for research may offer at least a partial remedy. In September 2015, the HHS, along with 15 other federal departments and agencies, released a "notice of proposed rulemaking" (NPRM) to revise the Common Rule. Several proposed changes were designed to reduce confusion and streamline oversight decisions related to learning activities. 19 For example, the NPRM offers additional categories of exempt research that do not require review and for which IRBs need not prospectively confirm in each instance that they meet criteria, which could help to reduce regulatory burden for the large proportion of learning activities involving very low risk or burden. However, the current NPRM does not provide sufficient guidance for oversight of cluster randomized trials, including whether or what type of oversight is required for projects designed to compare one QI approach to another or one set of hospital policies or reminders to one another.
While the changes proposed in the NPRM may offer future clarity regarding whether and when oversight is needed, the experiences of our respondents highlight that this ongoing uncertainty, at least in some cases, brings real costs. Several respondents observed that the existing paradigm could "chill" activities aimed at improving the quality of care delivered to current and future patients. They referenced activities that were not undertaken, were delayed, or were done in less rigorous ways, due to the challenges of securing IRB approval. This concern is consistent with arguments that the current system overprotects patients from lowrisk activities that stand to improve the quality and safety of health care, which ultimately risks underprotecting patients from the risks presented by exposure to inappropriate or substandard care due to insufficient research. 11, 20, 21 Furthermore, as one of us has argued elsewhere, current regulatory approaches may create "dubious incentives" for institutions to design learning activities so as to avoid being classified as research, which may have the unfortunate by-product of reducing the rigor of their evaluation and their likelihood of being disseminated to other institutions. 2 Relatedly, requiring IRB review for publication, even for minimal risk QI activities, may inadvertently burden IRBs, taking time away from the review of activities that merit greater ethical oversight. The OHRP has determined that intent to publish is an "insufficient criterion" for determining whether or not an activity constitutes research. 22 While this clarification is helpful, the experience of our respondents suggests that this issue remains a source of confusion for investigators, IRBs, and journal editors. Further dissemination of OHRP's determination may be useful.
Transparency to Patients about Learning Activities
Informing patients about learning activities underway in their health systems has been proposed as an ethical obligation of LHCS. 2 However, the experience of our respondents suggests that transparency about learning activities is not the norm, despite several of these leaders believing it is an important commitment for institutions to advance. This suggests the need for further exploration into how patients should be informed about learning activities, including which frames are best understood, and which best communicate Volume 4 (2016) Issue Number 2 the ultimate goal of learning activities, namely, to improve quality of care that all patients receive as well as, more generally, how institutions can begin to incorporate such disclosures into ordinary practice. Relevant to this inquiry will be explorations of the degree to which patients are already aware of learning activities within their health systems, and of patients' preferences regarding the disclosure of learning activities.
Potential Tensions in Improving Quality and Reducing Costs
Important ethical issues were raised by two of our respondents: that systematic learning may ultimately result in recommendations that fewer procedures or tests be conducted, and yet this recommendation could pose conflicts for institutions operating with a fee-for-service reimbursement mechanism. It has been suggested that certain commitments to quality will be easier to operationalize only when economic incentives are aligned with quality and outcomes rather than with volume. It was heartening to hear several respondents say that their institutions stand behind quality regardless of economic implications.
Ethics of Data Sharing and Data Management
Issues related to data sharing and privacy present another area where existing governance models may not align with the goals of learning health care. Our respondents described existing data protections such as those under HIPAA as presenting obstacles to the sharing and use of data, particularly sharing across institutions. Respondents noted concerns both with federal regulations themselves, and with institutional interpretations and applications of these rules. Their observations thus add weight to arguments that current approaches to protecting the privacy of health information may constrain health systems from fully realizing the benefits of CER and related efforts to aggregate health data to improve quality and patient outcomes. 23, 24 Several alternative policy frameworks have been proposed to govern data sharing within the context of CER and related learning activities, including: streamlining mechanisms for seeking and managing patient consent for data use, standardizing security controls for data sharing and storage across institutions and jurisdictions, and enhancing federal enforcement capabilities in the event of privacy violations. 23, 25 In the absence of broader policy changes, several contemporary models exist for managing data sharing across institutions. For example, networks such as those used by the Veteran's Health Administration (VHA) and the High Value Health Care Collaborative (HVHC) have created centralized models for aggregating and sharing patient data across systems. Within the HVHC, data sharing policies and procedures are outlined in a Master Collaborative Agreement, specifying that, among other requirements, data exchange across institutions is limited to only de-identified data, and a single IRB governs all collaborative studies. 26 The VHA also has taken steps to offer clarification as to what constitutes research and what constitutes "nonresearch health care operations activities," including the collection and sharing of data related to various quality initiatives and public health investigations. 27, 28 The Food and Drug Administration's Mini-Sentinel project, a collaborative effort for safety surveillance of drugs and other medical devices, has also been proposed as a model for secondary data use and data sharing across institutions. 29 The experience of multi-institutional collaborations within the HMO Research Network (HMORN) may also be instructive, including approaches to cede review to a single IRB, and development of a reciprocal data use agreement (DUA) to govern data sharing across all sites. 30 Finally, additional approaches will likely be suggested by the National Patient-Centered Clinical Research Network (PCORnet) operated by the PatientCentered Outcomes Research Institute (PCORI), which recently launched a task force to develop privacy policies to govern data sharing within the network. 31 Further research is needed to evaluate and compare different governance models for data sharing across different networks to identify which models work best, and in which settings. 32 Other factors may influence willingness to share data, beyond concerns for compliance with legal requirements. For example, as described by one of our respondents, competitive pressures may undermine data sharing. This may occur at the level of individual researchers, based upon a desire to receive credit for a particular scientific finding, or at the institutional level, driven by market competition and the push to advance or maintain institutional prestige. This issue may be exacerbated by market competition among vendors of electronic health record and other data systems, some of whom are reportedly obstructing the electronic sharing of health information as part of a business strategy to enhance their market dominance. 33 Encouragingly, prior research suggests that data overprotectiveness may be less problematic when participants have a history of working together. 26 Further attention should be directed to this issue, including developing strategies to incentivize data sharing across institutions.
Transparency to Patients about Quality
Transparency about quality requires further attention. This issue is not unique to learning contexts; longstanding challenges encompass whether or when health care systems have an obligation to share data on underperforming providers. Nevertheless, the rapid expansion of both the amount of data and the analytic capability of health systems to use that data has amplified this issue.
Three large academic medical centers, (Johns Hopkins Medicine, Dartmouth-Hitchcock Medical Center, and the University of Michigan Health System), recently proposed quality thresholds for 10 high-risk procedures, including a provision that surgeons at their institutions not perform these surgeries unless they perform a minimum number each year. 34 However, implementing the proposal will require approval from the physician leadership within the respective institutions. Alternatively, the Centers for Medicare and Medicaid Services (CMS) or The Joint Commission could set requirements for meeting certain thresholds to perform procedures, akin to current policies requiring CMS approval to perform organ transplants.
Ethics of Randomization for Care and Quality Improvement (QI) Initiatives
One respondent expressed discomfort about randomizing patients to a placebo arm as potentially being worse for quality of care. It is of course essential to allow such randomization only when evidence is actually lacking about the efficacy of the intervention in question. Remarkably, many interventions presumed to be effective have turned out upon more rigorous evaluation to not provide any added benefit, suggesting that in many cases this moral distress may be misplaced. 21 However, this respondent's observation relates to a debate elsewhere in the literature regarding the ethics of randomizing patients to two or more standard of care arms, and whether randomization should always require consent. This issue will only become more salient with the rise in CER. Further guidance will be needed to assist institutions in evaluating the ethics of randomization in these circumstances.
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Additional Ethical Issues
Note that certain potentially relevant ethical issues that were not discussed in our interviews. For example, several scholars have set forth normative arguments that patients have an obligation to Volume 4 (2016) Issue Number 2 contribute to learning activities. 2, 17, 37 Such arguments are commonly grounded in claims of reciprocity, holding that it would be unfair for patients to benefit from learning activities without contributing themselves, but not all agree that patient participation should be obligatory, at least for certain learning activities. 13, 38 While it is possible some of our respondents would support such an obligation, none discussed it during our interviews. Additionally, no respondent described ethical challenges related to implementing evidence-based medicine, such as what to do when one treatment is nearly as effective as the best available but substantially less expensive, or how much leeway clinicians should be given to deviate from evidence-based practices to incorporate patient preferences or other factors in clinical decision-making. 39 
Limitations
Our study had several limitations. First, we purposively selected participants who were considered thought leaders in the transition toward a model of learning health care. While it was an explicit goal of this project to hear experiences from those furthest along in the transition to LHCS, the experiences and views of these individuals may not be representative of other health system leaders, or of the experiences others will have if or when they embark on this road. We also clearly were only able to interview a sample of such thought leaders, and other innovators likely would have provided additional insights. Second, our sample did not include individuals with primary responsibility for ethical oversight, including bioethicists at these institutions, IRB staff or members, who, as individuals charged with thinking primarily about ethics, might well have had different or more extensive comments about the issues included in this paper. Had we targeted bioethicists, IRB members, or other individuals charged specifically with thinking about ethics, it is likely that additional ethical issues would have arisen. Our goal was to determine what those leading the LHCS charge had experienced from their own perspective. We also did not interview any individual with primary responsibility for informatics or privacy. The perspective of these individuals likely would have suggested additional challenges and strategies related to data management.
Lastly, the frequency of ethical issues described by our respondents reflects, at least in part, the topics included in our interview guide. It is likely more respondents would have described ethical issues related to the lag time between discovery and implementation, for example, if we had included such questions on our interview guide. Consequently, the frequency presented here should not be taken to reflect either the relative moral importance of the identified ethical issues, or how regularly they are encountered.
Conclusion
An estimated $750 billion is spent in the United States each year on care that is unnecessary, unproven, or wrong. 1 Efforts of those such as PCORI, the VA, and indeed many institutions represented in this study, to more closely integrate care and research should create more efficient and available opportunities to learn. Nevertheless, if key ethical concerns remain unaddressed, progress will be slowed. This is the first project we know of that asks leaders from health care systems committed to ongoing learning about the ethical issues they have faced in this effort. As more institutions transition to such systems, and as policymakers work to support these transitions, we hope that the experiences of these institutions will provide guidance on the ethical issues at stake and, in some cases, what can be done to resolve them.
